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(54) Connector for connecting two members 

(57) A connector for connecting a first member (1 0) 
and a second member (20) is disclosed. This connector 
has an axial ry extending insert (1 1) provided on the first 
member (1 0) and having a groove (12) on its outer sur- 
face, an axial bore (21) in the second member (20) for 
coaxiaily receiving the insert (11), a ring member (22) 
accommodated in the axial bore (21), and displaceable 



between eccentric and concentric positions with respect 
to the axial bore (21) in a plane substantially transverse 
to the axial bore (21), wherein the ring member (22) is 
capable of fitting in the groove (12) on the insert (11) 
received In the axial bore (21) when In said eccentric 
position to interlock the first and second members. 
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Description 

[0001] The present invention relates to a connector for 
connecting two members together, in particular to a 
connector used for connecting two members, for ram- 5 
pie, a handpiece body and a motor casing of a dental 
handpiece. 

[0002] Conventional connectors used in dental hand- 
pieces for providing connection between a handpiece 
body supporting a dental tool in its head section and a 
motor casing accommodating a motor for supplying 
driving force for the tool generally employ E-type con- 
nection according to IS03964-1977 (International 
Standard) or coupler connection. 
[0003] Fig. 7 shows the conventional E-type connec- 
tion. Insert 71 prelecting from the distal end of the motor 
casing 70 is inserted and received in sheath 61 at the 
proximal end of the handpiece body 60, and hook 72 on 
the outer surface of the insert 71 in its proximal portion 
engages annular step 62 on the inner surface of the 
sheath 61 In Its proximal portion, thereby providing con- 
nection between the body 60 and the casing 70. Cou- 
pGngs 63 and 73 for transmitting motor output are also 
connected with each other. The body 60 may be discon- 
nected from the casing 70 by pressing knob 74 so that 
the hook 72, which is steadily biased radially outward by 
a spring, is tisplaced radially inward and released from 
the engagement with the step 62. With this position, the 
handpiece body 60 is detached from the motor casing 
70. 

[0004] Fig. 8 shows another conventional connection, 
the coupler connection. Insert 81 projecting from the 
proximal end of the handpiece body 80 is inserted and 
received in sheath 91 at the distal end of the motor cas- 
ing 90, with balls 92 arranged in the inner wall of the 
sheath 91 being fitted within recesses 82 on the outer 
surface of the insert 81, thereby proving connection 
between the body 80 and the casing 90. Couplings 83 
and 93 in the body 80 and the casing 90, respectively, 
are also connected with each other. The body 80 may 
be disconnected from the casing 90 by distaliy sliding 
slide ring 94 on the casing 90 to allow radially outward 
displacement of the balls 92 out of the recesses 82, and 
distaliy withdrawing the insert 81 from the sheath 91. 
[0005] In the E-type connection, the sheath 61 and the 
insert 71 constituting the connector inevitably have a 
long axial length, which makes the overall handpiece 
length excessively long. Even if the design of the cou- 
pGngs 63, 73 could be changed, shortening of the con- 
nector is limited by the length of the hook 72 since the 
hook 72 engages the annular step 62 at its distal portion 
and the knob 74 at its proximal portion. Accordingly, 
reduction in the axial length of the overall handpiece is 
restricted. 

[0006] In the coupler connection, similarly, shortening 
of the connecting portion is limited by the axial displace- 
ment of the slide ring 94. 

[0007] Accordingly, it is an object of the present inven- 



tion to provide a connector for connecting two members 
such as a handpiece body and a motor casing, which 
has shorter axial length than the conventional connec- 
tor. 

[0008] it is another object of the present invention to 
provide a connector for connecting two members which 
can be connected or disconnected in one step, and 
which has a structure totally different from that of the 
conventional connector. 

[0009] According to the present Invention, there is pro- 
vided a connector for connecting a first member and a 
second member comprising: 

an axlally extending Insert provided on the first 
member and having a groove on its outer surface, 
an axial bore in the second member for coaxially 
receiving the insert, 

a ring member accommodated in the axial bore, 
and dfsplaceable between eccentric and concentric 
positions with respect to the axial bore in a plane 
substantially transverse to the axial bore, 
wherein said ring member is capable of fitting in the 
groove on the insert received in the axial bore when 
in said eccentric position to interlock the first and 
second members. 

[001 0] The connector of the present invention may be 
used for connecting a first member and a second mem- 
ber, which may be selected from a variety of members. 
In particular, the present connector is preferably used 
for connecting a handpiece body and a motor casing of 
a dental handpiece. The connector may also be used for 
connecting decelerators having a sun gear and plane- 
tary gears for changing reduction ratio and torque in a 
plurafity of stages. 

[0011] The first member has an axJally extending 
insert. The configuration of the insert is not particularly 
limited as long as it has a certain axial length tor ena- 
bling insertion into the axial bore in the second member 
to be described. Preferably, the insert has a generally 
cylindrical shape. 

[001 2] The insert has a groove on its outer surface for 
providing a locking engagement with a ring member to 
be described later. The shape of the groove is not par- 
ticularly limited as long as It receives and holds at least 
a part of the ring member therein. The groove may be 
an annular groove or a dent It is preferred that the cross 
section of the groove is rectangular so as to provide a 
surface for engagement with the ring member. 
[001 3] The second member has a bore extending axl- 
ally through the member for coaxially receiving the 
insert therein. The bore should have a diameter large 
enough to receive the insert 
[0014] In the bore, a ring member is accommodated. 
The ring member is positioned in a plane substantially 
transverse to the axial bore, and is displaceable 
between the eccentric and concentric positions with 
respect to the axial bore in this plane. 
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[0015] The ring member has the inner diameter large 
enough to allow passage of the insert therethrough 
when the ring member is In the concentric position, it is 
preferred that the inner diameter of the ring member is 
substantially the same or slightly larger than the diame- 5 
ter of the insert so that the insert may be inserted and 
withdrawn through the ring member smoothly, while the 
diameter of the overall connector is kept minimum. The 
inner diameter and the thickness of the ring member is 
such that a part of the ring member fits in the groove on 
the insert for providing interlocking between the insert 
and the ring member, and thus the first and the second 
members, when the insert is in the axial bore and the 
ring member is in the eccentric position. 
[0016] The inner edge of the ring member may be 
entirely or partially beveled for providing a means for 
displacing the ring member from the eccentric position 
to the concentric position. A portion of the beveled inner 
edge engages and cooperates with a portion of the 
edge of the insert facing to the ring member as the 
Insert advances into the axial bore to displace the ring 
member to the concentric position as will be described 
later. The bevel here includes a rounded corner or other 
surface as long as the above function of the beveled 
inner edge is achieved. 

[0017] In order to keep the ring member in the eccen- 
tric position, a biasing member may be employed for 
applying biasing force to the ring member. The biasing 
member may be positioned in contact with the circum- 
ferential surface of the ring member in the plane sub- 
stantially transverse to the axial bore, and steadily 
applies a diametral force to the ring member to resil- 
iency keep the ring member in the eccentric position. 
Examples of the biasing member may include a rubber 
member or a spring member, and particularly preferred 
Is a coil spring. 

[0018] The ring member may be provided with an 
operating member attached to or made Integral with the 
ring member at a location diametrally opposite to the 
biasing member in the plane substantially transverse to 
the axial bore, and extending from the circumferential 
surface of the ring member out of the second member. 
By pressing the operative member, the ring member 
may be temporarily displaced from the eccentric posi- 
tion to the concentric position against the biasing force 
applied to the ring member by the biasing member. The 
operating member may be formed in a rod-like shape 
and form a operating knob on the outer surface of the 
second member. 

[001 9] The ring member may be retained in position in 
the axial bore by retaining means. The retaining means 
holds the ring member in the plane substantially trans- 
verse to the axial bore, and prevents undeslred axial 
movement of the ring member, but allows smooth radial 
displacement of the ring member in the plane between 
the eccentric and the concentric positions. 
[0020] The retaining means may preferably be in the 
form of a radiaDy enlarged portion of the axial bore 



including the plane of displacement of the ring member. 
The enlarged portion has larger diameter than the rest 
of the axial bore, and the width substantially the same or 
slightly wider than the thickness of the ring member for 
preventing undeslred axial displacement of the ring 
member. The cross-sectional shape of the enlarged 
portion may be circular or elliptical. 
[0021 ] For facifitating placement of the ring member in 
the concentric position with respect to the axial bore, the 
enlarged portion preferably has a wail which contacts 
with a portion of the circumferential surface of the ring 
member when in the concentric position for providing a 
stop for the ring member. 

[0022] Further, the enlarged portion may be provided 
with a pit in the circumferential wall thereof for accom- 
modating the biasing member. 
[0023] Circumferential alignment of the first and the 
second members upon connection may be achieved by 
an alignment pin provided on the first member and an 
alignment hole provided in the second member. Fitting 
the alignment pin in the alignment hole wiD provide auto- 
matic circumferential alignment of the first and the sec- 
ond members. 

[0024] Next, examples of the operation for connecting 
the first and the second members are described below. 
[0025] Before connecting the first and the second 
members, the ring member in the plane transverse to 
the axial bore may be kept in the eccentric position by 
the biasing force applied by the biasing member. 
[0026] When the insert is inserted into the axial bore, 
a portion of the edge of the Insert facing to the ring 
member first contacts with a portion of the inner edge, 
preferably beveled, of the ring member. As the insert is 
further advanced with its edge engaging the ring mem- 
ber, the ring member is automatically displaced to the 
concentric position against the biasing force. Preferably, 
a portion of the circumferential surface of the ring mem- 
ber contacts a stop in the axial bore to facilitate the 
placement off the ring member in the concentric posi- 
tion and to prevent further accidental displacement of 
the ring member. With the ring mentor in the concen- 
tric position, the insert is allowed to advance through the 
ring member. 

[0027] When the groove on the insert comes into 
alignment with the ring member, the ring member resil- 
iency returns to the eccentric position due to the biasing 
force applied by the biasing member, and a portion of 
the ring member fits in the groove to lock the insert rel- 
ative to the ring member. This locking prevents axial 
movement of the insert, thereby providing firm connec- 
tion of the first and the second members. 
[0028] For disconnecting the two members, the ring 
member is temporarily displaced to the concentric posi- 
tion preferably by manually pressing the operating 
member against the biasing force. With the ring mem- 
ber in the concentric position, the insert can be with- 
drawn from the axial bore through the ring member, 
thereby disconnecting the first and the second mem- 
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bers. 

[002S] Alternatively, the f irst and the second members 
may also be connected by temporarily displacing the 
ring member to the concentric position in a manner 
described for disconnection, La by manually pressing 
the operating member against the biasing force. With 
the ring member in the concentric position, the insert 
can be inserted into the axial bore through the ring 
member. The operating member is then released to 
resiliency return the ring member to the eccentric posi- 
tion to lock the insert in the same manner as descrfoed 
above. 

[0030] According to the present invention, since the 
locking and unlocking action of the ring member takes 
place in a single plane substantially transverse to the 
axial bore, the axial length of the connector is remarka- 
bly reduced. 

[0031] Further, with the beveled inner edge of the ring 
member cooperating with the insert to displace the ring 
member to the concentric position against the biasing 
force, and the biasing member biasing the ring member 
to the eccentric position, the connection of the first and 
the second members can be effected by simply insert- 
ing the insert through the ring member. 
[0032] A preferred embodiment of the present inven- 
tion is described in detail with reference to the attached 
drawings wherein: 

Fig. 1 is a side view of a dental handpiece wherein 
a handpiece body and a motor casing with an 
embodiment of the connector of the present inven- 
tion are shown in a disconnected state; 
Fig. 2 is a perspective view of the dental handpiece 
of Fig. 1 wherein a handpiece body and a motor 
casing with an embodiment of the connector of the 
present invention are shown In a disconnected 
state; 

Fig. 3 is a distal end view of the motor casing of Fig. 
1; 

Fig. 4 is a cross sectional view taken along One A-A 
in Fig. 1; 

Fig. 5 is a perspective view of a ring member used 
in the embodiment of Fig. 1 ; 
Figs. 6(a) to 6(c) show in longitudinal sectional 
views how the ring member fits in the annular 
recess on the insert; 

Fig. 7 is a partially fragmentary sectional view of a 
dental handpiece with a conventional E-type con- 
nection; and 

Fig. 8 is a partially fragmentary sectional view of a 
dental handpiece with a conventional coupler con- 
nection. 

[0033] Figs. 1 and 2 are side and perspective views, 
respectively, of a dental handpiece composed of hand- 
piece body 1 0 and motor casing 20, shown in a discon- 
nected state. The body 10 has head 10* at its distal end, 
which holds dental treatment tool 30 therein. The tool 30 



is rotataWy driven at high speed by torque generated by 
a motor (not shown) accommodated in the casing 20 
and transmitted to the tool 30 via motor output transmit- 
ting members such as a shaft and gears (not shown). 

5 The handpiece is connected at the proximal end of the 
casing 20 by means of a dental hose (not shown) to a 
dental unit (not shown), which acts as a source of fluids 
and light The fluids such as air and water are transmit- 
ted through fluid passages (16, 16', 17, 17 ) provided 

70 through the handpiece to the head, and injected onto 
the treatment site as chip air or cooling water. Similarly, 
the light is transmitted through light passages (16, 18*) 
provided through the handpiece, and emitted for illumi- 
nating the treatment site. Therefore, connection 

75 between the body 1 0 and the casing 20 are associated 
with connections between the motor output transmitting 
members, between fluid passages, and between light 
passages, as will be described later. 
[0034] In this embodiment, the body 10 and the casing 

20 20 are the first and the second members, respectively, 
to be connected together with the connector of the 
present invention. 

[0035] The handpiece body 1 0 has housing section 
1 0" in the proximal portion thereof. Out of the proximal 

25 end face of the housing section 10" axially projects 
insert 1 1 , which is of a generally cylindrical shape and 
has an annular groove 12 on the outer surface thereof. 
Annular space 13 is defined between the inner wail of 
the housing section 10" and the outer surface of the 

30 insert 1 1 . In the annular space 13 above the insert 1 1 is 
provided alignment pin 14. 

[0036] The motor casing 20 is provided with axial bore 
21 extending through the casing 20 for coaxiaDy receiv- 
ing the insert 1 1 . At the distal end of the axial bore 21 is 

55 coaxially provided annular projection 23 disposed on 
the distal end face of the casing 20. The projection 23 is 
to be fitted in the annular space 13 in the housing sec- 
tion 10", and has alignment hole 24 therein for receiving 
the alignment pin 14 in the housing section 10". 

40 [0037] Fig. 3 shows the distal end face of the motor 
casing 20, and Fig. 4 illustrates the cross-section of the 
same casing 20 taken along line A-A in Fig. 1. The axial 
bore 21 is provided with annular channel 27 on the inner 
surface thereof for accommodating ring member 22. 

45 The annular channel 27 has the larger diameter than 
the rest of the axial bore 2 1 . A portion of the base of the 
channel 27 is further depressed to form pit 28 for receiv- 
ing spring 25 therein. A through hole is provided cfiame- 
trally opposite to the pit 26 in the base of the channel 27 

so out of the wail of the motor casing 20. 

[0038] The ring member 22 has a beveled distal inner 
edge 22', and on the outer circumferential surface of the 
ring member 22, knob 26 acting as an operating mem- 
ber is attached at its inner end as shown in Fig. 5. TTie 

ss ring member 22 is accommodated In the channel 27, 
with the knob 26 projecting through the through hole out 
of the casing 20 at Hs outer end. 
[0039] The spring 25 is positioned in the pit 28 diam- 



4 



7 



EP 0 905 432 A2 



8 



etnally opposite to the knob 26, and biases the ring 
member 22 diametral ly to Keep the ring member 22 
slightly eccentric to the axis of the axial bore 2 1 (Fig. 4). 
In this position, a portion of the ring member 22 is posi- 
tioned radially inside the Inner wall of the axial bore 21 
as shown in Fig. 3. By pressing the Knob 26 from the 
outside of the casing 20, the ring member 22 is tempo- 
rarily displaced against the biasing force of the spring 
25 to be concentric with the axial bore 21 . In this posi- 
tion, the inner wall of the ring member 22 registers with 
and coplanar with the inner wall of the axial bore 21 . 
[0040] Connection of the handpiece body 1 0 and the 
motor casing 20 may be effected by inserting the insert 
11 on the body 10 Into the axial bore 21 In the casing 20, 
while the alignment pin 14 is aligned with and inserted 
into the alignment hole 24, to thereby automatically 
aligning the body 1 0 and the casing 20 both axially and 
circumferentially. This operation is described in detail 
below with reference to Fig. 6. 
[0041] Fig. 6 shows in section the insert 11 and the 
ring member 22 constituting the connector between the 
body 10 and the casing 20, with a portion of the insert 
1 1 as well as associated knob 26 and a portion of the 
channel 27 being removed for the sake of clarification in 
illustration. 

[0042] When the insert 1 1 on the body 10 is inserted 
into the axial bore 21 through the annular projection 23, 
with the ring member 22 in the eccentric position in the 
annular channel 27 as shown in Fig. 6(a), the proximal 
edge 1 1 1 of the insert 1 1 first contacts the beveled distal 
inner edge 22* of the ring member 22 as illustrated in 
Fig. 6(b) to displace the ring member 22 against the 
biasing force applied by the spring 25. In Fig. 6(b), this 
displacement is shown as downward movement indi- 
cated by the arrow. With further proximal advancement 
of the insert 11, the ring member 22 is further displaced 
until it becomes concentric with the axial bore 21 , which 
allows the insert 1 1 to advance through the center hole 
of the ring member 22. 

[0043] As the insert 1 1 further advances proximally 
through the ring member 22, the annular groove 12 on 
the outer surface of the insert 1 1 is aligned with the ring 
member 22, where the ring member 22 is urged into the 
initial eccentric position by the spring 25, with a portion 
of the ring member 22 fitting in a portion of the annular 
groove 12 as shown in Fig. 6(c). This fitting of the ring 
member 22 in the annular groove 12 on the insert 11, 
along with the engagement of the proximal end face of 
the ring member 22 with the stepped wall of the annular 
groove 1 2 resists the axial movement of the handpiece 
body 10 and the motor casing 20 relative to each other, 
thereby connecting the body 10 and the casing 20 
firmly. 

[0044] The firmly connected body 1 0 and the casing 
20 may be disconnected easily by pressing the knob 26 
to displace the ring member 22 into concentric position, 
and distally withdrawing the Insert 1 1 from the axial bore 
21, to detach the body 10 from the casing 20. 



[0045] The above described connection between the 
body 10 and the casing 20 is accompanied by connec- 
tions between the motor output transmitting members, 
between fluid passages, and between light passages at 

5 the connector. The motor output transmitting members, 
for example, are connected preferably by means of 
gears 15 provided at the connecting ends of the trans- 
mitting members. The gears 15 are positioned in the 
insert 11 and in the axial bore 21, so that the gears 15 

io instantly meshes upon connecting the body 10 and the 
casing 20. Such gear connection eliminates the need 
for axial spacing, which is required for the conventional 
couplings (63, 73; 83, 93 in Figs. 7 and 8). 
[0046] The fluid passages and the light passages are 

15 also connected upon connection of the body 10 to the 
casing 20, which may be achieved in conventional man- 
ners. For example, referring to Fig. 2, chip air pipe 16 
and water pipe 17 in the body 10 are directly and tightly 
connected to chip air hole 1 6' and water hole 1 T in the 

20 casing 20. The optical fiber 18 in the body 10 directly 
and tightly abuts the optical fiber 18* in the casing 20 to 
provide optical communication. 

Claims 

25 

1 . A connector for connecting a first member (10) and 
a second member (20) comprising: 

an axially extending insert (1 1) provided on the 
so first member (10) and having a groove (12) on 

its outer surface, 

an axial bore (21) in the second member (20) 

for ooaxially receiving the insert (1 1), 

a ring member (22) accommodated in the axial 

as bore (21), and dispiaceaWe between eccentric 

and concentric positions with respect to the 
axial bore in a plane substantially transverse to 
the axial bore, wherein said ring member (22) 
is capable of fitting 

40 in the groove (12) on the insert (1 1) received in 

the axial bore (21) when in said eccentric posi- 
tion to interlock the first and second members. 

2. The connector of claim 1 further comprising a bias- 
es ing merrier (25) for applying biasing force to the 

ring member (22) to keep the ring member in the 
eccentric position. 

3. The connector of claim 2 wherein said biasing 
bo member (25) is a coil spring disposed in contact 

with a circumferential surface of the ring member 
(22). 

4. The connector of claim 1 further comprising retain- 
55 Ing means (27) tor retaining the ring member (22) In 

said plane in the axial bore (21) to allow radial dis- 
placement of the ring member (22) between the 
concentric and eccentric positions and to prevent 
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axial movement of the ring member. 

5. The connector of claim 2 further comprising retain- 
ing means (27) for retaining the ring member (22) in 
said plane in the axial bore (21) to allow radial dis- s 
placement of the ring member (22) between the 
concentric and eccentric positions and to prevent 
axial movement of the ring member. 

6. The connector of claim 4 wherein said retaining io 
means (27) is a radially enlarged portion of the axial 
bore (21), said enlarged portion having a larger 
diameter than the axial bore, and accommodating 
said ring member (22). 

75 

7. The connector of claim 5 wherein said enlarged 
portion has a pit (28) for accommodating the bias- 
ing member (25). 

8. The connector of claim 2 further comprising dis- 20 
placing means (26, 22) for displacing the ring mem- 
ber (22) from the eccentric position into the 
concentric position against the biasing force 
applied by the biasing member (25) for allowing 
insertion and withdrawal of the insert (11) with ss 
respect to the ring member (22). 

9. The connector of claim 8 wherein said displacing 
means (26, 22) includes an operating member (26) 
provided on the ring member (22) at a location 30 
diametraDy opposite to the biasing member (25) 
and extending out of the second member (20). 

1 0. The connector of claim 8 wherein said ring member 
(22) has a beveled inner edge (22) facing to the first ss 
member (1 0) for engaging with the insert (1 1) when 
the ring member (22) is in the eccentric position, 
said displacing means (26. 22) includes said bev- 
eled inner edge (22) of the ring member. 

40 

11. The connector of claim 1 further comprising an 
alignment pin (14) provided on the first member 
(10) and an alignment hole (24) provided in the sec- 
ond member (20), wherein said alignment pin (14) 

is capable of being fit in said alignment hole (24) for 45 
providing circumferential alignment of the first and 
the second members. 
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